Abstract-A new synthesis of tricyclic sesquiterpene, sterpurene 1 is reported. An intermolecular [2+2]-photocycloaddition 1415 serves as a key step, which is promoted through the stabilisation of the enone excited state through a b-carbomethoxy substituent on the a,b-unsaturated enone moiety. A tricyclo [6.3.0.0 3,6 ]undecane based advanced intermediate 19 en route to 1, has been fragmented to the bicyclo[6.3.0]undecane system 27 present in the asteriscane-type sesquiterpenoids.
The fungus Chondrostereum purpureum, responsible for the so-called 'silver leaf disease' (recognised through the metallic lustre of the foliage), is widespread in North American forests and fruit orchards. C. purpureum when grown in malt extract liquid culture produces a complex mixture of sesquiterpene metabolites of a new structural type. From the culture filtrates of this fungal source, Ayer in the early 1980's and subsequently others, have reported the isolation of several novel 5-6-4 ring fused sesquiterpenes 1-9 named sterpuranes. 1a-f More recently, this skeleton has also been encountered as a metabolite 10 from Gloeophyllum sp. 97022, a conspicuous fungus causing intensive brown rot of the colonised wood. 1g The novel architecture of sesquiterpenes 1-10 has aroused considerable synthetic and biosynthetic interest and in particular, sterpurene 1, the parent hydrocarbon of this family has been a target of many synthetic endeavours. 2 While the first synthesis of sterpurene 1 was along a biomimetic route 2a from humulene, others have followed routes that test a particular synthetic methodology.
2b-j Herein, we report a new synthesis of sterpurene 1 from a diquinane precursor 11.
We have recently described a ready and simple access to the cis-diquinane ketone 11 from commercially available 1,5-cyclooctadiene (1,5-COD). 3 a-Carbomethoxylation followed by alkylation with methylene bromide in 11 furnished 12 as a mixture of diastereomers. Exposure of 12 to TBTH resulted in radical mediated one carbon ring expansion to 13, 4 which was further elaborated to the cis-hydrindane-enone 14 via phenylselenation-selenoxide elimination steps (Scheme 1). 5 The b-carbomethoxy-cyclohexenone moiety in 14 was strategically deployed to promote the installation of the four-membered ring present in the target structure 1 through an intermolecular [2+2]-photocycloaddition. 6 Delightfully, irradiation of 14 in the presence of excess of trans-dichloroethylene led to 15 (mixture of cis-and trans-1,2-dichloro isomers) in a near quantitative yield (Scheme 1 :5) 2b,g,j,5 and a minor epimerised trans-isomer 24. Both, 23 and 24 have been previously transformed 2b,g,j to sterpurene 1 in a simple two-step sequence involving methyl lithium addition and dehydration, thus constituting a synthesis of the natural product (Scheme 2).
The availability of 19, en route to sterpurene 1, provided an opportunity for an interesting deviation. Carbonyl deprotection in 19 yielded keto-tosylate 25 which on exposure to sodium iodide in the presence of zinc metal was transformed to the cis-bicyclo [6.3.0] undecane derivative 27 in a single pot reaction through the intermediacy of the iodo-ketone 26 (Scheme 3). While cyclobutane fragmentation reactions have been previously employed for the syntheses of eight-membered rings and bicyclo [6.3 .0]undecane system, 8, 9 the fragmentation of 26, bearing a tricyclo[6.3.0.0 3, 6 ]undecane system, to 27 is a new variant. 8 It is interesting to note that the bicyclic keto-olefin 27 has been recently prepared by us 10 following an entirely different route and further transformed in a few steps to an asteriscane-type sesquiterpene natural product (asterisca-3(15),6-diene) 10, 11 based on the bicyclo[6.3.0]undecane framework. 8 In short, we have outlined a new synthesis of the tricyclic sesquiterpene hydrocarbon sterpurene 1 from a readily available diquinane precursor 11. Our approach employs a tactic in which an electron withdrawing b-substituent on the a,b-unsaturated enone moiety promotes intermolecular [2+2]-photocycloadditions and this may find further applications in synthesis. As a bonus in these endeavours, tricyclo[6.3.0.0 3, 6 ]undecane based intermediate 19, en route to the synthesis of sterpurene 1, has been fragmented to the bicyclo[6.3.0]undecane system 27 present in the asteriscane sesquiterpenoids. 
